Therapeutic angiogenesis induced by local autologous bone marrow cell implantation.
Therapeutic angiogenesis was induced by local autologous bone marrow cell implantation (BMCI) in ischemic hindlimb or ischemic heart models in rats. This study was designed to investigate the toxicity and therapeutic potency of local BMCI using a chronic coronary occlusion model in dogs. The canine chronic coronary occlusion model was created by ligating of the left anterior descending artery (LAD). The myocardium in the left ventricle was divided into distinct normal, marginal, and infarction areas 30 days after LAD ligation. Each area was injected at two locations, with either 2 x 10(7) bone marrow cells (n = 7, BMCI group) or 0.1 mL phosphate-buffered saline (PBS) only (n = 7, PBS group), respectively. Hemodynamics were evaluated by a single ultrasonic transducer and echocardiography before and 30 days after the treatment. Angiogenesis was evaluated by vessel count 30 days after the treatment. The toxicity of BMCI treatment was also evaluated in 8 normal dogs by following changes in electrocardiography (ECG), echocardiography, local histology, and systemic biochemistry indexes. There was a significantly higher percentage of wall thickening in the marginal area in the BMCI group than in the PBS group 30 days after treatment (14.5 +/- 2.28 versus 8.1 +/- 3.00, p = 0.002). Significantly more microvessels were observed in the marginal area in the BMCI group than in the PBS group 30 days after treatment (127.7 +/- 20.1 versus 88.0 +/- 10.2/field, p = 0.0007). No systemic or local toxicity was found following BMCI treatment in the acute or chronic phases. BMCI treatment improved local wall thickening dynamics, presumably due to the angiogenesis induced by the treatment. This indicates that it might be a safe and effective therapy for ischemic heart disease.